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LBNE/DUSEL spectra and event rates

A preliminary on-axis wide-band beam for LBNE based on the NuMI
focusing system has been developed. Water Cerenkov response is
based on the SuperK MC. LAr is modeled as a near-perfect detector.
Exposure is 3 MW. yr ν with sin2 2θ13 = 0.04, δcp > 0, m3 > m1

300 kT WCe 50 kT LAr
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Measurements of δcp in LBNE
Mark Dierckxsens

with a 300 kT WCe detector and 3 yrs of ν + 3 yrs of ν̄ running:

Precision measurement of δcp for sin2 2θ13 ≥ 0.01
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LBNE Sensitivities
WCe, 2.3MW beam, 3 yrs ν + 3 yrs ν̄

θ13 @ 3,5 σ Mass hierarchy @ 3,5 σ

CP violation @ 3,5 σ
Summary of sensitivities

The smallest value of sin22θ13 @
3σ:

θ13 6= 0 sign(∆m2) CPV
all δcp 50%δcp

0.004 0.014 0.012
Mark Dierckxsens, APS 09
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Precision measurements of ντ appearance

NuMI-like beam (LBNE default) AGS-like HIGH ENERGY beam
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wble120 disappearance 1300km / 0km

AGS-HE beam rates: νµ rates: 40,000 unosc CC/100kT/MW.yr (1021

POT), 21,000 osc CC/100kT/MW.yr

We expect 420 ντ CC/100kT/MW.yr

For a smaller LAr detector we can see 100’s of ντ appear
(compared to 3-4 events in DONUT and ∼ 10? in OPERA)

For water Cerenkov ντ QE interactions followed by τ → µ, e will
produce an excess of QE-like µ or e events at > 3.2 GeV
energies.
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Interaction rates with different beams

Rates/100kt/MW.yr for sin22θ13 = 0.04:
Beam νµ CC νµ osc. νe CC beam νµ → νe νµ → ντ

AGS 120 40K 21K 380 560 420
380m
on-axis
NuMI 120 23K 9.0K 260 460 140
380m
on-axis
NuMI 120 21K 7.8K 220 400 120
280m
on-axis
NuMI 60 18K 5.4K 180 400 40
280m
on-axis

Even wide-band high energy beams produce large νe appearance rates.

CPV sensitivity is worse but could expand other physics possibilities

Perhaps we should plan to run with HE some of the time....
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Non Standard Interactions
Joachim Kopp, FNAL
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Non Standard Interaction Sensitivities
300 kt WCe, 1MW beam, 3 yrs ν + 3 yrs ν̄



Non-standard
interactions
and LBNE

Mary Bishai

Physics with
νµ → νe

Physics with
νµ → ντ

Non standard
interactions

Discussion

Non Standard Interaction Sensitivities
300 kt WCe, 1MW beam, 3 yrs ν + 3 yrs ν̄ Joachim Kopp, FNAL

Bounds can be improved
up to one order of
magnitude.
Current bounds from arXiv:

0907.0097
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Discussion points

Need to evaluate running with high energy beam tunes/designs
part of the time to access more physics. This impacts beamline
design and cost - will movable targets and horns.

How can we improve far detector performance and sensitivity to
new physics - such as NSI?

ND physics sensitivity and design - what is BNL’s involvment?
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